Mono-(2-ethylhexyl) phthalate (MEHP) induces nuclear receptor 4A subfamily in NCI-H295R cells: a possible mechanism of aromatase suppression by MEHP.
Phthalate esters are widely used as plasticizers for polyvinylchloride and are suspected of functioning as endocrine disrupters. Di-(2-ethylhexyl) phthalate (DEHP), the most important phthalate ester in commercial use, has been reported to act as a rodent reproductive toxicant. In the present study, we investigated the effects of phthalate esters on aromatase (CYP19) activity and on its gene expression in a human adrenocortical carcinoma cell line, NCI-H295R. Mono-(2-ethylhexyl) phthalate (MEHP), a principle metabolite of DEHP, dose-dependently suppressed aromatase activity and its transcription level. Furthermore, MEHP rapidly and transiently induced transcription of the genes which encode nuclear receptor 4A subfamily members (Nur77, Nurr1 and NOR-1), and up-regulated Nur77 promoter activation and Nur77 protein expression in the cells. MEHP-induced Nur77 transcription was inhibited by bisindolylmaleimide I (protein kinase C inhibitor) and wortmannin (phosphoinositide 3-kinase inhibitor). Finally, ectopic expression of Nur77 markedly suppressed forskolin-induced transcriptional activation of promoters I.3 and II of the CYP19 gene. These results suggest that the suppression of aromatase activity and its transcription level by MEHP exposure to NCI-H295R cells was regulated through the rapid and transient expression of Nur77 gene.